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Abstract: A mild and efficient method for the preparation of 13,y unsaturated ketones by a simple 
reaction on acid chloride with allyl, crotyl, prenyl bromide and indium in DMF is described. 
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Synthesis of I~,Y unsaturated ketones is complicated by the inherent liability of the double bond towards 

prototropic rearrangement producing conjugated isomeric ct,13 unsaturated ketones.' Although deconjugation 

of ct,13 unsaturated ketones can be achieved by a variety of methods, 2 mixtures of ct,13 and 1~,'/unsaturated 

isomers are often produced. Thus the reaction conditions need to be as mild as possible. Even though a 

number of synthetic methods are available only a few have been proven useful and practical? Acylation of 

olefins frequently favours the production of 13,'/-unsaturated ketones, but ct,13-unsaturated ketones may aiso 

be generated. Certain transition metal mediated syntheses have been partially successful, but they also suffer 

from pure regiospecifiCity. Claisen rearrangement of ct-alkoxy ketone enol derivatives provide 13,~, unsaturated 

ketones with good selectivity but the procedure is tedious. 4 Among other methods, direct oxidation of 

homoailylic alcohols produced via ailyl Ix)ration have been demonstrated to be successful for specific classes? 

Homoailylic ketones have also been prepared by the reaction of ailylic organometallics of silicon, 6 mercury, 7 

zinc, 8 copper, 9 titanium, ;° tin, H manganese, '2 rhodium '3 and cadmium '4 with acyl haiides, but these reactions 

are of limited application since they are not simple and straight forward. In addition some of these procedures 

entail the problems of corrosivity and effluent pollution. In view of the synthetic importance of 13,y unsaturated 

ketones, it is desirable to have a general and convenient methodology for their synthesis especially from 

readily available materials. 

Herein we wish to disclose a mild, efficient and convenient method for the synthesis of various 

homoailylic ketones through allylation of acid chlorides using ailyl, crotyl and prenyl bromides and indium'S 
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in DMF at room temperature. (Scheme I) 

Scheme-1 

R BF 
O In , R" O 

DH F / H20 R 

R', R"= H , R I,R"= Me , k' = Me , R":H 

In a typical case indium metal powder (1 mmol) was added to a stirred solution of allyl bromide 

Table 

Entry Starting moteriol Product Yield% 

O O 

1 ~ C I  ~ 80- 85 

R'=R"=H , R'= H,R"=CH 3 

0 O 

2 C l ~  CI C I ~  82 

O O 
3 Me 0 " ~  CI M e O , ~  7, 

MeO-'~,lf MeO- "~,~ 
OMe OMe 

O O 

i RII 

f ~ ~ " - ' J  0 7S - 85 S 

R~--.H, R"=CH 3 , R'-- R"--CH 3 
0 0 

6 s s -  70 

R'= R" = H , R'=H,Ra=CH3 
R'= R"= CHa 

CI ~ CI 7 CI 
65- 82 
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(1 mmol) in 3-5 ml of DMF and the stirring was continued for 30 win. at room temperature. Freshly distilled 

acid chloride (1 mmol) was then added dropwise and the progress of the reaction was monitored by tic. 

After 3 hrs the reaction mixture was quenched with a few drops of water and the product was isolated by 

extraction with CH2CI r Purification by column chromatography on silica gel gave homoallylic ketone in 

80-90% yields exclusively and there was no evidence for the formation of isomeric conjugated ct,13 unsaturated 

ketone. When crotyl bromide was used in place of allyl bromide in the above reaction the J3,y unsaturated 

ketone (entry 1,5,6) was obtained in 70-85% yield without the formation of any ~,~ unsaturated ketone. 

Similar treatment of other acid chlorides gave the corresponding 13,"/unsaturated ketones in 70- 90 % yields 

and typical examples are summarised in the table. All the compounds obtained were characterised by IR 

and IH NMR spectroscopy and finally by comparison with authentic samples. 

In conclusion the present procedure for the synthesis of J3,y unsaturated ketones provides much 

improvement over the existing methods and makes a useful and important addition to the present 

methodologies. The main advantages of this new method are wild reaction conditions, tolerance to the 

olefinic double bond, no prototropic isomerisation during the reaction and excellent yields. 
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